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Table 1. Analysis of variance of storage temperature (ST), seed moisture content (SMc) and storage duration (SD) effects on faba
bean seed (cv. Shami) germination traits and electrical conductivity (EC) of seed exudates

a0

Mean Square <l o (nSikee

- S E S LI Y . . : L‘:’
Olyess molie i Sl do Sylyz ey 'u)s " S31] A )9 uj’
Source of variations 6d f) Germination  Germination Ay, azadls WU ' Sl 2l
percentage rate Roo't dry Shoc?t dry See?dlmg 'welght Electrolyt
weight weight vigour index leakage
SIS sles 3 12462920  356.79% 2.66" 2.08" 5.98° 21088.30%
Storage temperature (ST)
o gk St 4 12011430  283.68" 1.13* 1.00* 3.99* 9957.50*
Seed moisture content (SMc)
S e 9 3252570 151.16%* 122 0.80° 4.86" 433200
Storage duration (SD)
STxSMc 12 10976.90* 32.83* 0.06* 0.10* 0.19* 1602.20*
STxSD 27 1787.70* 5.36™ 0.04™ 0.04* 0.12* 452.19%
SMcxSD 36 1653.70* 4.40* 0.01™ 0.01* 0.06™ 183.94*
STxSMcxSD 108 1055.90* 2.89% 0.01%* 0.01* 0.02* 59.77%
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Fig. 1. Germination percentage of faba bean seed, stored with seed moisture contents of 6%: ¢, 10%: m, 14%:
A 18%: x and 22%: e, at different temperatures.
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Fig. 2. Germination rate of faba bean seed, stored with seed moisture contents of 6%: ¢, 10%: m, 14%: A,
18%: x and 22%: e, at different temperatures.
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Fig. 3. Root dry weight of faba bean seed, stored with seed moisture contents of 6%: ¢, 10%: m, 14%: A,
18%: x and 22%: e, at different temperatures.
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Fig. 5. Seedling weight vigour index of faba bean seed, stored with seed moisture contents of 6%: 4, 10%: m,
14%: A, 18%: x and 22%: e, at different temperatures.
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Fig. 6. Electrolyte leakage in faba bean seed, stored with seed moisture contents of 6%: ¢, 10%: m, 14%: A,
18%: x and 22%: e, at different temperatures.
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Introduction: Pulses are among the best sources of plant protein and important components of crop rotation which in
recent years, have been considered one of the major options for plant research. Seed storage is one of the important traits
in legume breeding. Storage temperature, seed moisture content and storage duration are the most important factors
affecting seed quality during storage. Inappropriate storage conditions lead to deterioration and reduction of seed quality
during storage, which is severely affected by the environmental conditions of storage.

Materials and Methods: This research was conducted at the Seed Technology Laboratory, Faculty of Agriculture,
Yasouj University in 2014 as a three-way factorial based on the completely randomized design with 5 replications of 20
seeds. Seeds with moisture content at 5 levels (6, 10, 14, 18 and 22%) and storage temperature at 4 levels (15, 25, 35 and
45 °C) were stored for 9 months (0, 30, 60, 90, 120, 150, 180, 210, 240 and 270 days). After sampling at the end of each
month, a standard seed germination test was done using the pleated paper method in a germinator at 25 °C for 10 days.
Also, an electrical conductivity test of the electrolytes leaked from the seeds incubated for 24h in water at 20 °C was
done with 4 replicates. Some germination attributes and electrical conductivity of the electrolytes leaked from the seeds
were measured according to standard methods.

Results: According to the results, interaction effects of storage temperature, seed moisture content and storage
duration on germination indices and electrical conductivity of bean seeds were significant (P<0.1). Germination trend
during storage at 15 °C and seed moisture content at 6% decreased from 94% to 81% after 270 days of storage, so that
germination decreased to 35% under similar moisture content after 270 days of storage as temperature increased from 15
to 45 °C. As the storage time passed, electrical conductivity increased and this increase was more pronounced at higher
temperatures. Viability constants were calculated 9 months after storage using seed viability equation, in which Kg, Cy,
Cw and Cq were calculated -5.39697, 0.03201, 2.13041 and 0.000017, respectively.

Conclusions: The results showed that the electrical conductivity of the leaked material increased with increasing
storage temperature and seed moisture content, which led to lower viability of seeds. At 15 °C and 6% seed moisture
content provided better conditions for seed survival during the 9-month storage time compared with all other
temperatures and moistures and had the lowest rate of deterioration. The results showed that with increasing seed
temperature and moisture, so that they had to lowest electrical conductivity of the leaked material from seeds and
deterioration rate.

Keywords: Electrical conductivity, Seed deterioration, Seed moisture content, Viability constant

Highlights:
1- Over storage duration, the electrical conductivity of materials leaked from seeds increased.
2- With increasing moisture content up to 22% and storage temperature up to 45 °C, the electrical conductivity of the
material leaked from seeds increased.
3- Bean seed viability coefficients were calculated to evaluate seed viability under controlled storage conditions.
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